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(54) Image pickup control apparatus, method, system and storage medium 



(57) In an image pickup control apparatus capable 
o1 remotely and reliably controlling an image pickup ap- 
paratus from another apparatus, control data tor con- 



trolling the image pickup apparatus is stored in advance 
and is transmitted to the image pickup apparatus when 
the image pickup apparatus is connected via data com- 
munications interface units. 



FIG. 1 



101 



CM 
< 

o> 

CM 

m 
i— 
h- 
o> 

o 

Q. 
LU 



TV MONITOR 



□ 



102 



o 



103 



\ r 



PC 



4 

d 



m 



104 S? 



PRINTER 



105 



toe 



107 



1 — D 
i — □ 



l-M-M°M 



□ED 



108 



FED 



PtTtodDy Jouve 75001 W\RIS(FR) 



EP 0 971 529 A2 



Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to image pickup 
control techniques suitable tor controlling, from an ex- 
ternal apparatus, an image pickup apparatus such as a 
video camera for electronically performing an image 
pickup operation 



Related Background Art 

[0002] Peripheral apparatuses of a personal compu- 
ter (hereinafter abbreviated as PC), such as a hard disk 
drive and a printer, are connected to PC via a small com- 
puter general interface typically a SCSI (Small Compu- 
ter System Interface) of a digital interface (hereinafter 
describedasadigitall/F) Data communication between 
PC and peripheral apparatuses is performed via the dig- 
ital l/F. 

[0003] Recently, cameras for electronically perform- 
ing an image pickup operation, such as digital cameras 
and digital video cameras, a re positively used as periph- 
eral apparatuses for inputting an image to PC. Specifi- 
cally, a still image or moving image taken with a digital 
camera or video camera as well as associated sounds 
is entered to PC and stored in a hard disk, or edited and 
thereafter printed oui by a color printer. Techniques in 
this field have been developed greatly and the number 
of users is increasing rapidly. With such techniques, 
when image data entered from a camera into PC is out- 
put to a prrnter or hard disk, data communication is per- 
formed via SCSI or the like. In this case, since image 
data having a large data amount is transferred, a digital 
l/F is required lo have a high data transfer rate and be 
suitable for general use. 

[0004] F ig. 33 shows a conventional system conf igu- 
ration of a digital camera and a printer both connected 
to a PC. In Fig. 33 r reference numeral 31 represents a 
digital camera, reference numeral 32 represents a PC. 
and reference numeral 33 represents a prbiter. Refer- 
ence n umeral 34 represents a memory serving as a stor- 
age unit of the digital camera 31, reference numeral 35 
represents a decoding circuit for image data reference 
numeral 36 represents an image processing unit, refer- 
ence numeral 37 represents a D/A converter reference 
numeral 39 represents an EVF functioning as a display 
unit, and reference numeral 39 represents a digital I/O 
unit for the digital camera 31 . Reference numeral 40 rep- 
resents a digital I/O unit for PC 32 for the connection to 
Ihe digital camera 31 , reference numeral 41 represents 
an operation unit such as a keyboard and a mouse, ref- 
erence numeral 42 represents a decoding circuit for im- 
age data, reference numeral 43 represents a display, 
reference numeral 44 represents a hard disk drive, ref- 
erence numeral 45 represents a memory such as a 



RAM, reference numeral 46 represents a MPU as a 
computation unit, reference numeral 47 represents a 
PCI bus, and reference numeral 48 represents a SCSI 
interface (board) as a digital l/F. Reference numeral 49 
5 represents a SCSI interface of the printer 33 connected 
to PC 32 via a SCSI cable, reference numeral 50 repre- 
sents a memory, reference numera- 61 represents a 
printer head, reference numeral 52 represents a printer 
controller as a printer control unit, and reference numer- 
J 0 al 53 represents a driver. 

[0005] The following processes are executed in order 
lo enter an image taken with the digital camera into PC 
32 and output the image from PC 32 to the printer 33 
Namely, in the digital camera, image data stored in the 
15 memory 34 and read therefrom is decoded by the de- 
coding circuit 35, processed for image data display by 
the image processing circuit 36. and displayed on EVF 
38 via the D/A convener 37. In order to output image 
data to PC 32 : the image data is supplied to the digital 
20 UO unit 40 of PC 32 via the digital I/O unit 39. 

[0006] In PC 32, the PCI bus 47 is used as an internal 
transfer bus. The image data input from the digital I/O 
unit 40 is either storec in a hard disk of the hard disk 
drive 44. or displayed on the display 43 after it is decod- 
es ed by the decoding circuit 42, stored in Ihe memory 46 
and converted into analog signals in the display 43 
When image data is edited by PC 32. necessary data is 
input via the operation unit 41 The control cf Ihe whole 
system of PC 32 is performed by MPU 46. 
30 [0007] When an image is to be printed out, the image 
data is transferred from PC 32 and via the SCSI inler- 
face unit 48 and SCSI cable to the SCSI interface unit 
49 of the printer 33, and converted into print image data 
in the memory 50. The printer controller 52 controls the 
35 printer head 61 and driver 53 to print out the print image 
data in the memory 50 

[0008] As above, each peripheral apparatus is con- 
nected to PC which functions as a host, and image data 
picked up with a camera is printed out via PC However. 
*o SCSI is associated with several prcolems including a 
low transfer data rate, a thick parallel communications 
cable, restrictions on the type of a cennectable periph- 
eral apparatus and on the connection method, and a ne- 
cessity of l/F connectors same in number as the number 
45 of connection destinations 

[0009] Most of general home use PCes and digital ap- 
paratuses have connectors for connection to SCSI ano 
cables on the back panel thereof. Tie size of such a 
connector is large and a work of inserting and removing 
so the connector is cumbersome. Even a mobile or porta- 
ble apparatuses which are not used as a mount-type, 
such as a digital camera and a video camera, is required 
to be connected to the connector on the back panel of 
PC and a user feels very cumbersome. 
« [0010] Digital data communications have been here- 
tofore typically mutual communications between PC 
and its peripheral apparatus, and conventional commu- 
nications systems are not so much inconvenient How- 
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ever, it is expected that the number ot types of appara- 
tuses handling with digital data increases, and that not 
only PC peripheral apparatuses, but also other digital 
apparatuses such as digital video apparatuses and dig- 
ital recording medium reproducing apparatuses can be 
connected to a network with the advent of improved l/F 
to realize network communications. Although network 
communications are very convenient, communications 
with a large data amount are performed often between 
some apparatuses. In such a case : the network traffics 
become congested and communications between other 
apparatuses in the network may be affected adversely, 
if a conventional communication method is used. 
[0011] Digital l/F for general use (such as high per- 
formance serial bus IEEE 1394 - 1995 (The Institute of 
Electrical and Electronics Engineers)) has been pro- 
posed which is applicable to communications not only 
between PC and its peripheral apparatuses but also be- 
tween digital apparatuses of various types and can 
solve problems of conventional digital l/F as much as 
possible. By using such digital l/F for general use, PCes, 
therr peripheral apparatuses such as printers, digital 
cameras, digital VTRs with built-in camera, and the like 
are connected together to configure a network and re- 
alize data communications between these apparatuses. 
[0012] Main characteristics of IEEE 1394 reside in 
that, as will be later detailed, its cable is relatively thin 
and rich in flexibility and its connector is very small as 
compared to a SCSI cable because of high speed serial 
communications, and that data having a large capacity 
such as image data can be transferred together with ap- 
paratus control data at high speed. With communica- 
tions using IEEE 1394 l/F. even a portable apparatus 
which is not usually used as a mount -type, such as a 
digital camera and a video camera, can be connected 
easily with a considerably reduced conventional cum- 
bersome work, and image data ca be transferred to PC 
smoothly. 

[0013] As above. IEEE 1394 l/F has various advan- 
tages which overcome cumbersome works associated 
with a convent ional data communications system. Data 
having a large capacity, particularly image data, can be 
transferred together with apparatus control data at high 
speed. It is therefore possible for example, for PC to 
perform a remote real lime control ot an image pickup 
apparatus typically a video camera in accordance with 
image data transferred from the image pickup appara- 
tus There is therefore a high possibility to realize the 
conventional issue of remotely and reliably controlling 
an image pickup from another apparatus 

SUMMARY OF THE INVENTION 

[0014] The present invention has been made under 
the above-described background and it is a concern of 
the present invention to remotely and reliably control an 
image pickup apparatus from another apparatus. 
[001 5] According to one aspect of the present inven- 



tion, there is provided an image pickup control appara- 
tus for controlling an image pickup apparatus via a data 
communications interface unit, comprising; storage 
means for storing control data for controlling the image 

5 pickup apparatus; connection detecting means for de 
lecting a connection to the image pickup apparatus via 
the data communications interlace Lnit; and transmis- 
sion control means for transmitting the control data 
stored in the storage means to the image pickup appa 

10 ratus when the connection detecting means detects a 
connection to the image pickup apparatus. 
[0016] According to another aspect of Ihe invention , 
there is provided an image pickup control method for 
controlling an image pickup apparatus via a data com 

is munications interface jnit, comprising: a storage step 
of storing control data for controlling the image pickup 
apparatus; a connection detecting step oi detecting a 
connection to the imace pickup apparatus via the data 
communications interlace unit; and a transmission con 

20 irol step of transmitting the control data stored at the 
storage step to the image pickup apparatus when the 
connection detecting step detects a connection to the 
image pickup apparatus 

[0017] According to another aspect of the invention. 

2S there is provided an image pickup control system for 
controlling an image pickup apparatus via a data com- 
munications interface unit, comprising: storage means 
for storing control data for controlling the image pickup 
apparatus, connection delecting means for detecting a 

30 connection to the image pickup apparatus via the data 
communications interface unit: and transmission control 
means lor transmitting the control data stored in the stor- 
age means to the image pickup apparatus when the 
connection detecting means detects a connection to the 

35 image pickup apparatus. v ' 

[0018] According to another aspect of the invention, 
there is provided a storage medium storing a control pro- 
gram for controlling an image pickup apparatus via a da 
ta communications interface unit ; wherein the program 

*o comprises: a storage routine of storing control data for 
controlling the image oickup apparatus; a connection 
detecting routine ot delecting a connection to the image 
pickup apparatus via the data communications interface 
unit; and a transmission control routine of transmitting 

45 the control data stored at the storage routine to the im- 
age pickup apparatus when the connection detecting 
routine detects a connection to the image pickup appa- 
ratus. 

[0019] According to another aspect of the invention. 

so there is provided an image pickup control apparatus for 
controlling an image pickup apparatus via a data com- 
munications interface unit, comprising: storage means 
tor storing a plurality set of control data corresponding 
to a plurality of photographing modes, the control data 

ss controlling the image pickup apparatus: connection dc 
lecting means tor detecting a connection of the image 
pickup apparatus via the data communication interface 
unit; and transmission control means lor transmitting the 
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conlrol dala stored in the storage means to the image 
pickup apparatus when a connection to the image pick- 
up apparatus is detected by the connection detecting 
means and rf it is judged that the image pickup appara- 
tus is in a controllable state. 

[0020] The storage means, process and routine may 
store the control data for controlling a stop, a hue, a color 
density and a shutter speed. 

[0021] The image pickup control apparatus, method, 
system and storage medium may further comprise re- 
ception detecting means, process and routine for de- 
tecting a control reception state of the image pickup ap- 
paratus, wherein the transmission control means, proc- 
ess and routine transmit the control data stored in and 
a! the storage means, process and routine to the image 
pickup apparatus when the connection detecting 
means, process and routine detect a connection to the 
image pickup apparatus and when the reception detect- 
ing means : process and routine detect a control recep- 
iion state ol the image pickup apparatus. 
[0022] The image pickup apparatus, method, system 
and storage medium may have storage means, process 
and routine for storing the control data transmitted from 
and at the transmission control means, process and rou- 
tine as current control data. 

[0023] The storage means, process and routine may 
store the control data for each of a plurality of photo- 
graphing conditions, and the image pickup control ap- 
paratus, method, system and storage medium may fur- 
ther comprise guide means, process and routine for 
guiding to select a desired photographing condition by 
displaying a plurality of photographing conditions stored 
in and at the storage means, process and routine and 
the transmission control means, process and routine 
transmit the control data corresponding to the desired 
photographing condition selected by being guided by 
and at the guide means, process and routine. 
[0024] The photographing condition may be based 
upon an environment and photographing state of a sub- 
ject, the environment and photographing state including 
evening photographing, wedding reception photograph- 
ing closeup photographing., ski ground photographing, 
night scene photographing and other photographing. 
[0025] The image pickup control apparatus, method, 
system and storage medium may further comprise dis- 
play control means, process and routine for displaying 
a model image corresponding to the control data for the 
desired photographing condition selected by being guid- 
ed by the guide means, process and routine. 
[0026] The image pickup control apparatus, method, 
system and storage medium may further comprise 
change means, process and routine for changing the 
control data corresponding to the model image by refer- 
ring to the model image displayed by the display control 
means, process and routine, wherein the transmission ■ 
conlrol means, process and routine transmit the control 
data changed by the change means, process and rou- 
tine to ihe image pickup apparatus. 



[0027] The display control means, process and rou- 
tine may display the model image co-responding to the 
control data changed by the change means process 
and routine. 

5 [0028] The image pickup control apparatus, method, 
system and storage medium may fu-ther comprise re- 
write means, process £nd routine for changing the con- 
trol data stored in and at the storage means, process 
and routine to the control data changed by the change 

to means, process and routine 

[0029] The image pickup control apparatus, method, 
system and storage medium may further comprise re- 
turn instruction means, process and routine lor transmit 
ting the control data corresponding to the desired pho 

'5 tographing condition selected by being guided by the 
guide means, process and routine and instructing the 
image pickup apparatus to return a photographed image 
corresponding to the control data. 
[0030] The display control means : process and rou- 

?0 tine may display the photographed image returned from 
the image pickup apparatus in response to an instiuc 
tion by the return instruction means, process and rou 
line. 

[0031] The change means, process and routine may 
change the control data corresponding to the photo 
graphed image by referring to the photographed image 
displayed by the display control means, process and 
routine, and the transmission conlrol means, process 
and routine transmit the control date changed by the 
so change means, process and routine to the image pickup 
apparatus. 

[0032] The return instruction means, process and rou- 
tine may transmit the control data changed by the 
change means, process and routine and transmitted by 

3* the transmission control means, process and routine to 
Ihe image pickup apparatus and instruct the image pick- 
up apparatus to return the photographed image corre- 
sponding to the changed control data. 
[0033] According to another aspect of the invention. 

*o there is provided an image pickup conlrol apparatus, 
method, system and storage mediums for a system m 
which an image pickup apparatus and a printer are con- 
nected via data communications interface units, com 
prising: detecting means, process and routino for de 

* s tecting a prinl performance of the printer when a detec- 
tion between the image pickup apparatus and the printer 
is defected: and transmission control means, process 
and routine for transmitting a photographed image from 
the image pickup apparatus to the printer, the photo - 

>o graphed image having a definition corresponding to the 
printer performance detected by the detecting means, 
process and routine. 

[0034] The data communications interface unit mny 
comprise a general digital interlace Lnrt 
5 [0035] The data communications interface unit may 
conform with an IEEE 1394 interface bus. 
[0036] The storage means may store the conlrol data 
corresponding to the photographing mode tor control - 
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ling a stop, a hue. a color density and a shutter speed. 
[0037] The image pickup control apparatus, method, 
system and storage medium may further comprise con- 
I rol means lor controlling to allow the control data to con- 
trol the image pickup apparatus when the imago pickup 
apparatus is in a manual setting mode., wherein the 
transmission control means transmits the control data 
stored in the storage means to the image pickup appa- 
ratus when the connection detecting means detects a 
connection to the image pickup apparatus and when the 
image pickup apparatus is controllable. 
[0038] The photographing mode may be based upon 
an environment and photographing state ot a subject, 
the environment and photographing state including 
evening photographing, wedding reception photograph- 
ing: closeup photographing, ski ground photographing, 
night scene photographing and other photographing. 
[0039] The control means may further comprise dis- 
play control means for displaying a model image corre- 
sponding to the control data for a selected photograph- 
ing mode, when the control data is set in accordance 
with the photographing mode. . 

[0040] The image pickup control apparatus, method, 
system and storage medium may further comprise 
change means for changing the control data corre- 
sponding to the model image by referring to the model 
image displayed by the display control means, wherein 
the transmission control means transmits the control da- 
ta changed by the change means lo the image pickup 
apparatus 

[0041 ] The display control means may display a mod- 
el image corresponding to the control data changed by 
the change means 

[0042] The above, and other features and advantages 
of the present invention will be apparenl from the follow- 
ing detailed description of illustrative embodiments 
which is to be read in connection with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0043] Fig. l is a schematic diagram showing an ex- 
ample of the configuration of a network of an IEEE 1 394 
communications system. 

[0044] Fig. 2 is a diagram showing an example of con- 
nections between apparatuses using IEEE 1394 serial 
buses 

[0045] Fig 3 is a block diagram showing constituent 
elements of an IEEE 1 394 serial bus. 
[0046] Fig. 4 is a diagram showing an address space 
of an IEEE 1 394 serial bus. 

[0047] Fig. 5 »s a cross sectional view of an IEEE 1 394 
serial bus cable. 

[0048] Fig. 6 is a timing chart illustrating a DS-Link 
coding method using a data transfer format of an IEEE 
1394 serial bus 

[0049] Fig. 7 is a flow chart illustrating the outline of 
processes from a bus reset lo a node ID determination. 



[0050] Fig. 8 is a flow chart illustrating the details ot 
processes from the bus reset to a root determination 
shown in Fig. 7. 

[0051] Fig. 9 is a flow chart illustrating the details of 
5 processes after the root determination to an ID setting 
shown in Fig. 7 

[0052] Fig. 10 is a flow chart illustrating processes tc 
be fol towed by the flow chart shown in Fig. 9 
[0053] Fig. n is a diagram illustrating a specific ex- 
io ample of determining a parent/child relation when node 
IDes are determined 

[0054] Figs. 12A and 12B are diagrams illustrating h 

bus use request and a bus use permission. 

[0055] Fig. 1 3 is a flow chart illustrating an arbitration 

'5 process for a bus use nghl. 

[0056] Fig. 1 4 is a diagram showing a time sequential 
transition state of an asynchronous t r ansfei. 
[0057] Fig. 15 is a diagram showing an example ot u 
packet format ol the asynchronous transfer 

zo [0058] Fig. 16 is a diagram showing a time sequent ia» 
transition state of an isochronous transfer 
[0059] Fig. 17 is a diagram showing an example of a 
packet format ol the isochronous transfe' 
[0060] Fig. 16 is a diagram showing a time sequential 

25 transition slate of a combination o" the isochronous 
transfer and asynchronous transfer 
[0061] Fig. 19 is block diagram ot an information 
transfer path including IEEE 1394 ! /F units 
[0062] Fig. 20 is a block diagram snowing the outline 

30 structure of a videocamera according toan embodiment 
of the invention. 

[0063] Fig. 21 is a flew chart illustrating processes up 
to a start of a mode setting program execution by PC 
shown in Fig. 20. 
35 [0064] Fig. 22 is a flew chart illustrating processes up 
to a mode setting operation for the video camera shown 
in Fig. 20. 

[0065] Fig. 23 is a flow chart illustrating the outline of 
a mode setting program. 
40 [0066] Fig. 24 is a diagram showing a mode selection 
menu screen. 

[0067] Fig. 25 is a diagram showing a PC screen 
when an evening sun photographing mode is selected. 
[0068] Fig. 26 is a diagram showing types of camera 

45 control commands 

[0069] Fig. 27 is a flow chart illustrating processes tc 
be executed in a photographing condition setting mode. 
[0070] Fig. 28 is a diagram showing a PC screen 
when an evening sun photographing condition setting 

50 mode is executed. 

[0071] Fig. 29 is a flow chart illustrating a ohotograph • 
ing condition setting process. 

[0072] Fig. 30 is a flow chart illustrating processes tc 
be executed in a photographing imago confirming and 
55 condition setting mode. 

[0073] Fig. 31 is a diagram showing a PC screen dur- 
ing the photographing image confirming and condition 
selling mode. 
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[0074] Fig. 32 is a diagram showing a PC screen 
when a camera is set during the photographing image 
confirming and condition setting mode. 
[0075] Fig. 33 is a diagram showing an example of a 
conventional data communications system using SCSi. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0076] Preferred embodiments of the invention will be 
described with reference to the accompanying draw- 
ings. 

[0077] Fig. 1 is a diagram showing the system envi- 
ronment incorporating an image pickup apparatus of 
this invention. Under this system environment, the ap- 
paratuses are connected by serial bus cabfes C (here- 
inafter called 1394 bus cables) of IEEE 1394. 
[0078] In Fig 1. reference numeral 101 represents a 
TV monitor, and reference numeral 102 represents an 
AV amplifier connected to the TV monitor 101 via a 1394 
bus cable C. The AV amplifier 102 selects a particular 
apparatus from various apparatuses connected by 1 394 
bus cables C. and transfers audio visual data from the 
selected apparatus to the TV monitor 101 . 
[0079] Reference numeral 103 represents a PC con- 
nected to the AV amplifier 102 via a 1394 bus cable C : 
and reference numeral 104 represents a printer con- 
nected to PC 103 via a 1394 bus cable C PC 103 can 
receive an image from any of various apparatuses via 
1394 bus cables C and print it out at the printer 104. 
[0080] Reference numeral 105 represents a first dig- 
ital VTR connected to the printer 1394 via a 1394 bus 
cable C, reference numeral 106 represents a second 
digital VTR connected to the first digital VTR via a 1394 
bus cable C, reference numeral 107 represents a DVD 
player connected to the second digital VTR 106 via a 
1394 bus cable C t and reference numeral 108 repre- 
sents a CD player connected to the DVD player 107 via 
a 1394 bus cable C. 

[0081] The network shown in Fig. 1 is only illustrative, 
and other apparatuses may be connected at the down- 
stream of the TV monitor 101 and CD player 108. Ex- 
ternal storage devices such as hard disks, a second CD 
player, a second DVD player may also be connected by 
1394 bus cables C. 

[0082] In this embodiment, as digital l/F for connect- 
ing apparatuses, an IEEE 1394 serial bus is used. The 
details of the IEEE 1 394 serial bus will be given first. 

Oullme of IEEE 1394 Technologies 

[0083] With the advent of home digital VTR and DVD, 
il is becoming highly necessary to transfer in real time 
a great amount of data such as video and audio data. 
In order to transfer in real time video and audio data to 
PC or other digital apparatuses, an interface capable of 
high speed data transfer is necessary. An interface de- 
veloped from this viewpoint is IEEE 1394-1995 (high 



performance serial bus: 1394 serial bus). 
[0084] Fig. 2 shows an example of a network system 
using 1 394 serial buses. This system has apparatuses 
A ; B t C, D, E, F. G and H. Twist pair cables of the 1 394 
5 serial bus are connecied between tne apparatuses A 
and B, A and C : B and D, D and E. C and F, C and G 
and C and H. These apparatuses A to H may be a PC, 
a digital VTR, a DVD, a digital camera, a hard disk, a 
monitor and the like. 
w [0085] A connection method for the apparatuses en 
ables a mixture of a daisy chain method and a node 
branch method, which provides a high degree of con- 
nection freedom. Each apparatus has an ID specific 
thereto. One network is configured within the area con 
'5 nected by 1 394 serial buses, while each apparatus con 
firms a partner ID. By sequentially connecting the digital 
apparatuses with 1394 serial buses, each apparatus 
can function as a relay apparatus to constitute one net- 
work. A Plug & Play function characteristic to the 1394 
20 serial bus automatically recognizes an apparatus and 
its connection state when the cable is connected to the 
apparatus 

[0086] In the system shown in Fig. 2, when an appa- 
ratus is disconnected from or newly added to the net- 
2S work, a bus reset is automatically perlormed to reset the 
network configuration and reconfigure a new network. 
This function allows to always set and recognize the 
configuration of a network at that time. 
[0087} Three data transfer speeds are provided in 
30 eluding 100 Mbps : 20C Mbps t and 400 Mbps. An appa- 
ratus having a higher transfer speed supports an appa- 
ratus having a lower transfer speed to establish com- 
patibility therebetween. Data transfer modes include an 
asynchronous transfer mode for transferring asynchro- 
35 nous data (Async data) such as a control signal and an 
isochronous transfer nrode for transferring isochronous 
data (Iso data) such as real time video and audio data 
The Async data and Iso data are transferred m a mixed 
state during each cycle (usually one cycle is 125 us) af- 
40 ter a cycle start packet (CSP) indicating a cycle start is 
transferred with the Iso data transfer being given a on- 
ority over the Async data transfer. 
[0088] Fig. 3 shows the constituent elements of the 
1394 serial bus. As shown, the 1394 serial bus has as 
« a whole a layer (hierarchical) structure The 1 394 serial 
bus cable C is most like hardware. At the upper level of 
a connector port to which thecableC is connected, there 
is a hardware section of a physical layer and a link layer. 
This hardware section is substantially made of an inter- 
50 face chip. Of the hardware section., the physical layer 
performs coding, connector related control and the like, 
while the link layer performs packet transfer cycle time 
control and Ihe like. 

[0089] A transaction layer in a firmware section man 
55 ages data to be transferred (transacted) and issues a 
read/write command. A serial bus management in * 
firmware section manages the configuration of the net 
work, such as a connection slate and ID of each con- 
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nected apparatus. The hardware and firmware sections 
constitute a substantial 1394 serial bus. An application 
layer in a software section changes with software to be 
used, and defines how data is placed on the interface, 
tn accordance with a protocol such as an AV protocol. s 
[0090] Fig. 4 shows an address space of the 1 394 se- 
rial bus. II is essential that each apparatus (node) con- 
nected to ihe 1 394 serial bus has an address of 64 bits 
specific to the node. This address is stored in a ROM so 
that the addressees of each node and a partner node io 
can be recognized always and communications with a 
designated partner can be performed. Addressing ot the 
1394 serial bus is in conformity with IEEE 1212. Of the 
64-bit address space, the first 10 bits are used for des- 
ignating Ihe bus number, and the next 6 bits are used '5 
for designating the node ID. The remaining 48 bits are 
used as an address width assigned to the apparatus. Ot 
these specific address space, the last 28-bit address 
space is used as a specific data area in which an iden- 
tification code ot the apparatus, use condition designa- 20 
lion information, and the like are stored. 
[0091] Technologies characteristic to the 1394 serial 
bus will be described in more detail. 

Electrical Specifications of 1 394 Serial Bus 25 

[0092] Fig. 5 is a cross sectional view of a 1 394 serial 
bus cable C. With the 1394 serial bus : a connection ca- 
ble accommodates two pairs of twisted signal conduc- 
tors as well as elect ric power supply conductors. A pow- 30 
er can therefore be supplied to an apparatus without a 
power supply, an apparatus with a voltage towered by 
accidents, and other apparatuses. A simple connection 
cable has no electric power supply conductor and is lim- 
ited to a connection of a particular apparatus. A voltage 35 
at (he electric power supply conductors is stipulated to 
oe 8 to 40 V and a current is stipulated to be 1 .5 A DC 
at the maximum. 

DS-Link Coding *o 

[0093] The DS-Link coding method tor data transfer 
adopted by the 1394 serial bus wilt be described with 
reference to Fig. 6. The 1394 serial bus adopts the DS- 
Link (Data/Strobe Link) coding method This DS-Link *s 
coding method is suitable for high speed serial data 
communications and requires two pairs of twisted signal 
conductors. Main data is transferred via one pair of twist- 
ed conductors and a strobe signal is transferred via the 
other pair of twisted conductors. On the reception side, so 
a clock signal can be reproduced through exclusive log- 
ical OR of the reception data and strobe signal. 
[0094] The merits of using the DS-Link coding method 
are, for example, that the transfer efficiency is higher 
than other serial data transfer methods, that a circuit 55 
scale of a controller LSI can be made small because a 
PLL circuit is not necessary, and that since information 
representative of an idle state is not necessary when 



529 A2 t2 

there is no data to be transferred, a transceiver circuit 
of each apparatus car' be set to a s eep state and Ihe 
consumption power can be towered. 

Sequence of Bus Reset 

[0095] With Ihe 1 39^ serial bus. each connected ap- 
paratus (node) is given a node ID so that each apparatus 
can be recognized as a constituent member of the net- 
work. If the network configuration changes, for example, 
if the number of nodes increases "or decreases because 
of a node insertion or disconnection or power on/of f ? the 
new network configuration is recognized. In this case, 
the node which delected such a change transmits a bus 
reset signal to the bus lo enter a mode of recognizing 
the new network configuration. A change can be detect- 
ed by monitoring a change in the bias voltage at the 
board of the 1394 IF port. 

[0096] After a bus reset signal is transmitted from one 
node and when the physical layer o another node re- 
ceives it ; the physical layer notifies a reception of the 
bus reset signal to the link layer and transmits the bus 
reset signal to another node. After all the nodes delect 
the bus reset signal, a bus reset process is activated. 
The bus reset process is activated not only through 
hardware detection such as cable insertion and discon- 
nect bn and network abnormality but also through a 
command issued directly to the physical layer under the 
host control by a protocol. When the bus reset process 
is once activated, the data transfer is temporarily sus- 
pended and after the bus reset process is completed, 
the data transfer resumes under the new network con- 
figuration 

Sequence of Node ID Determination 

[0097] After completion of the bus reset process, each 
node is assigned a new ID in order to reconfigure the 
new network. The general sequence from the bus reset 
to node ID determination will be described with refer- 
ence to the flow charts of Figs. 7 to 1 0. 
[0098] The flow chart shown in Fig 7 illustrates a se- 
ries of processes to be executed by the bus, from a bus 
reset occurrence to a node ID determination and a data 
transfer resumption. First at Step S101. an occurrence 
of a bus reset in the network is always monitored, and 
when a bus reset occurs because ot a node power on/ 
off or the like. Ihe flow advances to Step S102 . At Step 
SI 02 each node connected to the network declares a 
parent/child relation in order to know the new network 
connection state from the network reset state 
[0099] When the parent/child relation is determined 
tor all nodes (Step S103) ? one node is determined which 
can function as a root node for all other nodes. Until the 
parent/child relation is determined for all nodes, the root 
node cannot be determined. After the rool node is de- 
termined at Step S104, a node ID setting work is pei 
formed at Step S105 :o assign each node a node ID 
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This node ID setting work is repetitively performed (Step 
S106) until all the nodes are assigned ID in the order of 
leaf node -> branch node ~* leaf node to be described 
later. After all the nodes are assigned ID, the new net- 
work configuration can be recognized by all the nodes. 
Therefore, at Step S107adatatransler between desired 
nodes is made possible and if necessary the data trans- 
fer is performed. In this state of Step S107, a mode of 
monitoring an occurrence of the bus reset starts again, 
and if the bus reset is detected, the setting work from 
Step S101 to Step S106 is repeated. 
[0100] The details of Ihe process from the bus reset 
lothe root determination and the process after the root 
determination to the ID setting, illustrated in the flow 
chart of Fig. 7. will be given with reference to the flow 
charts of Figs. 8 to 10. 

[0101] First., the procedure from the bus reset to the 
root node determination will be described with reference 
lo the flow chart of Fig. 8. When an occurrence of a bus 
reset is detected at Step S201, the flow advances to 
Step S202 whereat a flag indicating a leaf node is set at 
each apparatus, as a first step of a work for reconfirming 
ihe connection state of the reset network. Next, at Step 
S203 the number ot other nodes connected to a port or 
ports ot each node is checked. 

[01 02] The number of undefined ports (whose parent/ 
child relation is still not determined) is checked (Step 
$204) in order to start the declaration of a parent/child 
relation in accordance with the check result of the 
number of connected ports. Although the number of so 
ports is equal to the number of undefined ports immedi- 
ately after the bus reset, the number of undefined ports 
clocked at Step S204 changes as the parent/child re- 
lation is determined. Only a leaf node can declare the 
parent/child relation immediately after the bus reset. 35 
The node is judged as a leaf node if the number of un- 
defined ports checked at Step S204 is "1 " 
[01 03] If ihe node is a leaf node, at Step S205 a dec- 
larahon thai "Ihrs node is a child and the partner is a 
parent* is made to the node connected to the leaf node, -to 
to thereafter terminate the process. If a node is recog- 
nized as a branch node because of a plurality of con- 
nected ports at Step S203 and a plurality of undefined 
ports at Step S204 immediately after the bus reset, a 
fiag indicating a branch is set at Step S206. and at Step *5 
3207 the routine stands by to receive "parent" of the par- 
ent/child relation declaration from the leaf node. The 
branch node received the parent/child relation declara- 
tion from the leaf node at Step S207, checks again the 
number of undefined ports at Step S204. If the number so 
of undefined ports is "1 a declaration that this node is 
a child" is issued to the node connected to the remaining 
port at Step S205 

[0104] It the branch node has two or more undefined 
nodes even at ihe second or later check at Step S204. 55 
ihe routine again stands by at Step S207 to receive "par- 
ent" from a leaf node or branch node. It the number of 
undefined ports checked at Step S204 becomes "0" at 



any branch node or a leal node (in an unusual case ot 
not quickly issuing a child declaration), it means that the 
parent/child declaration of the whole network was com 
pleled. A flag indicating a root is se: at Step S208 tot 
5 this single node having no undefinec port fall ports de- 
termined as parent), and the node ij; confirmed as the 
root node at Step S209. 

[0105] Next, the details of the process after the root 
node determination to the ID setting completion will be 
10 described with reference to the flow charts of Figs 9 and 
. 10. 

[0106] fn accordance with the flag information lor Ihe 
leaf, branch and roo! determined by the sequence 
shown in Fig. 8 : the nodes are classified into the leat 
>5 nodes, branch nodes and root node at Step S30l In the 
work ot assigning each node an ID, a leaf node can be 
assigned ID at the first. IDes Iron a smaller number 
(starting from a node number - 0) are set in the order 
of leaf node branch node ~> root node 
20 [0107] In the case of the leaf node, he number N {nat- 
ural number) of leaf nodes in the network is set at Step 
S302. Thereafter at Step S303 each ;eaf node requests 
ID from the root node. Upon reception of the requests 
from a plurality of leaf nodes, the root node performs 
25 arbitration (to select one leaf node) at Step S304. At 
Step S305 one victory node is assigned an ID number 
and remaining defect nodes are notified of a failure 
[0108] Each leaf node checks at Step S306 whether 
ID was acquired. If not. the flow returns to Step S303 
whereat an ID request is again issued to repeat the 
above operations. If ID is acquired, at Step S307 a self- 
ID packet is broadcast to ail nodes, "his sefMD packet 
contains information such as a node ID, the number of 
ports of the node, the number of already connected 
ports, whether each pert is a parent or child, and wheth- 
er the node has an ability ot a bus manager (if the node 
has a bus manager ability, a contender bit in the self-ID 
packet is set to "1", whereas if not. rt is set to '0") 
[0109] The bus manager ability allows the 'ollowing 
bus managements: 

(1) Bus power supply management: Management 
of whether each apparatus of the network shown in 
Fig. 1 is an apparatus which requires a power sup- 
ply via the electric power supply conductors in the 
connection cable or an apparatus which has its own 
power supply. 

(2) Maintenance of a speed mao. Maintenance ol 
communications speed information of eacn appa 
ratus of the network 

(3) Maintenance of a network configuration (topol- 
ogy map): Maintenance of tree structure informa- 
tion such as shown in Fig n 

(4) Bus optimization based upon information ac 
quired from the topoiogy map 

[0110] The bus manager node performs a bus man- 
agement of Ihe whole network by using Ihe procedure 
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lo be later described. The node having the ability of a 
bus manager, i.e., the node which broadcasts the self- 
ID packet having the contender bit ol T, stores infor- 
mation such as a communications speed in the self-ID 
packets broadcast from the other nodes. When the node 
becomes the bus manager, it forms the speed map and 
topology map in accordance with the stored information. 
[0111] After the node- ID packet is broadcast, the 
number of remaining leaf nodes is decremented by "1" 
at Step S308. If it is judged at Step S309 that the number 
of remaining leaf nodes still not acquiring ID is "1" or 
larger the flow returns to Step S303 to repeat the above 
operation. If the count N is "0\ i.e.. if the number of re- 
maining teat nodes still not acquiring ID is "Cr and all the 
leaf nodes acquired ID and broadcast the self-ID packet, 
then the ID setting for branch nodes starts. 
[01 12] The ID setting for branch nodes is similar to the 
leaf nodes. First at Step S310 the number M (natural 
number) of branch nodes in the network is set. There- 
after al Step S311 each branch node requests ID frcm 
the root node In response to this, the root node per- 
forms arbitration at Step S3t 2. Each victory node is as- 
signed ID starting from the smaller number next to the 
last number assigned to the leaf node. At Step S313 r 
the root node assigns ID to the branch node issued the 
ID request or notifies the branch node of a arbitration 
failure. 

[0113] Each branch node issued the ID request 
checks at Step S314 whether ID was acquired. If not, 
the flow returns to Step S311 whereat an ID request is 
again issued to repeat the above operation. If ID is ac- 
quired, at Step S315 a self-ID packet is broadcast to all 
other nodes. After the sett-ID packet of one branch node 
is broadcast, the number of remaining branch nodes is 
decremented by "1" at Step S316. If it is judged at Step 
S317 that the number of remaining branch nodes still 
not acquiring ID is T or larger, the flow returns to Step 
S311 to repeat the above operation. 
[0114] If the count M is "0". i.e., if the number of re- 
maining branch nodes still not acquiring ID is and all 
the branch nodes acquired ID and broadcast the self-ID 
packet, it means that the node still not acquiring ID is 
only the root node. In this case, at Step S318 the ID 
number having the largest number still not assigned is 
set to the root node itself. At Step S31 9 r a setMD packet 
of the root node is broadcast. 

[0115] With Ihe above processes, a presence/ab- 
sence of the bus manager ability of each node becomes 
clear. It a plurality of nodes have the bus manager ability, 
the node having the largest ID number becomes the bus 
manager. If the root node has the bus manager ability, 
it becomes the bus manager because it has the largest 
ID number in the network, whereas if the root node does 
not have the bus manager ability, the branch node hav- 
ing the largest ID number next to the root node and hav- 
ing the conlender bit of "1 " in the self-ID packet becomes 
the bus manager. 

[01 1 6) Which node is the bus manager can be recog- 



nized by each node by storing broadcasting information 
as to the information of the ID packets of all other nodes 
broadcast when the ID was acquirec in the processing 
shown in Figs. 9 and 10. 
5 [0117] The above operations will be described more 
specifically by taking as an example the network shown 
in Fig. 1 1 In the network shown in Fig. ^ t . nodes A and 
C are directly connected to a root node B at its lower 
level. A node D is directly connected to the node C at 

ro its lower level. Nodes E and F are directly connected to 
the node D at its lower level. In this manner, a hierarchi 
cal structure of the network is formed. 
[011 8] The procedure of determining such a hierarchi- 
cal structure, rood node and node IDes is as in the fol- 

'5 lowing. After a bus reset is detected a parent/child re- 
lation declaration is made between oorts directly con- 
necting respective nodes, in order to conlirm the con- 
nection state of respective nodes A parent is at a highe: 
level of the hierarchical structure, and a child is at a low- 

20 er level. In Ihe example shown in Fig. 11 alter a bus 
reset is detected, the node A issues the paient/chila re- 
lation declaration at the first time. Basically, the node 
having a connection at only one por;, i.e., a leaf node, 
can issue the parent/child relation declaration at the first 

2S time. This is because a connection a: only one port can 
be confirmed easily. A parent/child relation is deter- 
mined starting from one of leaf nodes which confirmed 
that the node is at the end of the network ano which op- 
erated first. 

30 [0119] The port on the node side which made the par- 
ent/child relation declaration (node A between nodes A 
and B) is determined as a child, and the port on the part- 
ner side (node B) is determined as a parent. In this man- 
ner, child and parent are set to the nodes A and B. child 

os and parent are set to the nodes E and D, and child ano 
parent are set to the node F and D A! the level higher 
by one level, of the branch nodes having a plurality of 
connection ports, the parent/child relation declaration at 
a next higher level is made sequentially starting from the 

*o branch node received the parent/child relation declara- 
tion from other nodes. In the example shown in Fig. 11. 
after the parent/child relations between the nodes D and 
E and between the nodes D and F are determined, the 
node D issues a parent/child relation declaration to the 
associated branch node C so that child and parent are 
set to the nodes D and C. The brancn node C received 
the parent/child relation declaration from the node D is- 
sues a parent/child relation declaiation to the node B 
connected to the other port so that child and parent arc 

50 set to the nodes C and B. 

[0120] In the above manner, the hierarchical structure 
shown in Fig. 1 1 is formed. The node B as a parent tor 
all the other connected nodes becomes the root node 
There is only one root node in one network. In the ex 

55 ample shown in Fig. 11. although the node B is doter 
mined as the root node, the root nooe may be anothei 
node if the node B received the parent/child relation dec 
laratibn from the node A issues a parent/child relation 
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declaration to the other node at the earlier timing. Name- 
ly, depending upon the timing of issuing a declaration, 
any node has a possibility of becoming the root node, 
and the root node is not determined unanimously even 
in the same network configuration. 
[01 21 J After the root node is determined, a mode of 
determining each ID enters. All nodes notify the deter- 
mined node IDes to other nodes (broadcast function). 
Self-ID information contains information such as the 
node number, the connection posit bn, the number of 
ports, the number ot connected ports, and the parent/ 
child relation of each port 

[0122] As the procedure of distributing node ID num- 
bers, the leaf node having a connection at only one port 
can activate the ID determination operation. The nodes 
numbers 0. i. 2 ... are sequentially assigned in the ac- 
tivation order. The node acquired the node ID broad- 
casts the information including the node number toother 
nodes. Therefore, each of the other nodes can recog- 
nize lhat the ID number was "already assigned*. After 
all the leaf nodes acquire their IDes : branch nodes ac- 
quire IDes. The node IDes following the largest ID 
number assigned to the leaf node are assigned to 
branch nodes. Similar to the leaf node, the branch node 
broadcasts the node ID. sequentially starting from the 
branch node assigned the node ID number. Lastly, the 
root node acquires its ID and broadcasts the ID infor- 
mation The root node has the largest node ID number 
in the network. 

Arbitration 

[0123] With the 1394 serial bus, prior to data transfer, 
arbitration for bus use right is essentially performed. The 
1 394 serial bus configures a logical bus type network in 
which each apparatus in the network relays a trans- 
ferred signal to transfer it to all apparatuses (nodes) in 
the network. Arbitration is therefore necessary in order 
lo avoid packet collision. Only one node can be permit- 
ted to transfer data during some period through arbitra- 
tion. 

[0124] The arbitration operation will be described with 
reference to Figs. 12A and 12B. Fig. 12A shows an ex- 
ample of a bus use request. As arbitration starts, one or 
a plurality of nodes request a bus use right to the parent 
node In the example shown in Fig. 12 A, nodes C and 
F request the bus use right. Upon reception of this re- 
quest, the parent node (node A in Fig. 12A) further re- 
quests (relays) the bus user right to the parent node. 
This request is eventually received by the root node 
which performs a final arbitration. The root node re- 
ceived the requests tor the bus use right determines the 
node which can use the bus. 

[01 25] This arbitration operation is performed only by 
the root node. The victory node of arbitration is given 
the bus use right. In the example shown in Fig. 12B, the 
node C is permitted to use the bus, and the node F is 
refused lo use the bus. As shown in Fig 1 2B. a DP (Data 



Prefix) packet is transmitted to the arbitration defeat 
nodes to notify them of a rejection of the bus use re- 
quest. The bus use request at the rejected node is sus : 
pended until the next arbitration. In this manner, the ar- 
s bitration victory node permitted to use the bus can start 
data transfer thereafter. 

[0126] A series of arbitration operations will be de- 
scried with reference to the flow chart shown in Fig 13. 
The idle state of the bus becomes necessary tn order 
10 for the node to start data transfer. In order to confirm 
whether the bus is presently idle aher the completion ol 
previous data transfer, each node judges that data 
transfer is possible, if a gap length (e.g.. subaction gapi 
of a predetermined idle time independently preset tor 

*5 each transfer mode lapses. 

[0127] At Step S40l it is judged wnether a predeter- 
mined gap length preset lor each transfer data type such 
as Async data and Iso data is obtained, in order to check 
whether the bus is presently in the idle state Unless the 

?o predetermined gap length is obtained a bus use right 
permitting the start of data transfer cannot be requested 
so that the arbitration operation stands by until the pre 
determined gap length is obtained. If the predetermined 
gap length is obtained at Step S401 it is judged at Step 

2S S402 whether there is data to be transferred If not the 
operation stands by, whereas if there is transfer data, 
the flow advances to Step S403 whereat a bus use right 
is requested to the root node to reserv e the bus A signal 
representative of the bus use right request is relayed by 

30 each apparatus of the network as shown in Fig. 1 2 A and 
eventually received by the root node at Step S404 
[01 28] Next when the root node receives at least one- 
bus use right request at Step S404, at Step S405 the 
root node checks the number of nodes from which the 

55 bus use right request was issued at Step S403. it the 
number ot nodes is "1" the node is permitted to use the 
bus immediately thereafter (Step S408) 
[0129] If there is a plurality of use right requested 
nodes, the root node performs at Step S406 : an arbitra- 

40 tion for determining one node whicn is permitted lo use 
the bus. This arbitration is performed fairly and a use 
permission is given equally to nodes without giving it to 
the same node at each arbitration. Of the plurality of use 
requested nodes, one node is given the use permission 

4S through arbitration by trie root node at Step S407 and a 
bus use permission signal is transmitted to this node at 
Step S408 The node received this permission signai 
starts transferring data (packet) immediately after the 
predetermined gap length having a preset idle time. 

so [01 30] To the other use requested nodes not given the 
use permission at Step S407. a DP (Data Prefix) packet 
indicating an arbitration failure is transmitted at Step 
S409. Upon reception of this packei. the Uow returns lo 
Step S401 and stands by until the predetermined gap 
ss length is obtained in order to again issue a bus use re- 
quest. 
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Asynchronous Transfer can be discriminate^ transmitted during one cycle. 

Therefore, real time data transfer between a plurality of 

[0131] Asynchronous transfer transfers data asyn- nodes can be performed during one cycle The recep- 

chronously. A time sequential transition state is shown tion node can receive the data having only a desired 

in Fig. 14. In Fig. 14. the first subaction gap indicates a 5 channel ID. The channel !D is not a destination address 

bus idle time After this idle time continues a predeter- but it is only a theoretical number of data Therefore, 

mined period, each node wishing to transfer data judges each packet is broadcast from one source node to aH 

that the bus can be used and requests for arbitration to other nodes. 

acquire the bus. When a bus use permission is obtained [0136] Prior to transmission of an isochronous packet, 

through arbitration, the data is transferred in the form of '0 arbitration is performed similar to .he asynchronous 

packet. The node receiving the transfer data returns a transfer. However, since the isochronous transfer is not 

reception confirmation of the transfer data by transmit- one-to-one communications like tne asynchronous 

ling either an ack signal (reception confirmation re- transfer, the isochronous transfer does not use rhe ack 

sponse code) or a response packet after a short ack signal (reception confirmation response code). An iso 

gap. The ack signal is constituted of four-bit information is gap {isochronous gap) shown in Fig 16 corresponds lo 

and four-bit check sum. The four-bit information con- an idle period necessary for confirming a bus idle state 

lains information indicating a reception success, a busy prior to performing isochronous transfer After this idle 

state, or a pending state period, a node wishing to perform isochronous transfer 

[01 32] Fig 1 5 shows an example of a packet format judges that the bus is idle, and can request for arbitration 

used by asynchronous transfer. A packet tor asynchro- 20 before data transfer. 

nous transfer includes a data field, an error correction [0137] Fig. 17 shows an example ol the packet format 
data CRC field and a header field. As shown in Fig. 15 : of isochronous transfer. The packet of each channel has 
the header field stores therein an object node ID. a a data field, an error correction data CRC held and a 
source node ID, a transfer data length, various codes header field. As shown in Fig. 17, the -leader field stores 
and the like. Asynchronous transfer is one-to-one com- 25 therein a transfer data length, a channel number vari- 
munications between each node and a partner node. An ous codes, error correction header C RC anc the like 
asynchronous transfer packet transferred from a trans- 
fer source node is distributed to respective nodes on the Bus Cycle 
network. However, a packet destined toother nodes dif- 
fer ont from the object node is neglected so that only the 30 [0138] In a practical data transfer on the 1394 serial 
node destined to the object node can be read. bus, isochronous transfer and asynchronous transfer 

can be mixed. Fig. 18 shows a time sequential transition 

1 sochronous Transfer state of mixed isochronous and asynchronous transfers 

on the bus. As shown, the isochronous transfer is exe- 

[0133] Isochronous transfer transfers data iso- 35 cuted with a priority over the asynchronous transfer. The 

chronously. The isochronous transfer which may be reason for this is that after the cycle start packet, the 

called the most characteristic feature of the 1394 seria! isochronous transfer can be activated at a gap length 

bus, is particularly suitable for a mode necessary for real (isochronous gap) shorter than an idle period gap length 

lime transfer of data such as multimedia data including (subaction gap) necessary for activating the asynchro- 

video data and audio data. The asynchronous transfer *o nous transfer. 

is one-to-one data transfer whereas the isochronous [0139] In a general bus cycle shown in Fig. 18, when 

transfer provides a broadcast function of transferring da- the cycle #m starts, a cycle start packet is transmittea 

ta from one node to all other nodes equally. from the cycle master to each node. Each node adjusts 

[0134] Fig. 16 is a diagram showing a time sequential time by using this cycle start packet. After a predeter- 

transition state of isochronous transfer. The iso- 45 mined idle perkxi (isochronous gap), a node which wish- 

enronous transfer is performed at a predetermined time es isochronous transfer requests for arbitration in order 

interval on the bus. This time interval is called an iso- to transfer a packet. 

enronous cycle which is 125 ps A cycle start packet in- [0140] In the example shown in Fig. 18, packets of 

dicates a start time of each cycle and has a roll of ad- channel e ; s and k are sequentially and isochronous ly 

justing time at each node. The cycle start packet is trans- so transferred This operation from arbitration request tc 

mitted from a node called a cycle master. The cycle start packet transfer rs repeated as many times as the 

packet indicating the start of each cycle is transmitted number of channels. After all the isochronous transfers 

alter a tapse of a predetermined idle time (subaction during the cycle ffm are completed, the asynchronous 

gap) after the completion of data transfer during the pe- transfers are executed When the idle time lapses oy the 

riod one cycle before This cycle start packet is trans- ss amount of the subaction gap allowing the asynchronous 

mitted al an lime interval of 125 ps. transfer, the node wishing asynchronous transfer judges 

[0135] A plurality type of packets with channel I Des of that it is possible to request for arbitration, 

channel A channel B and channel C shown in Fig. 16 [0141] The asynchronous transfer is permitted only 
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when the subaction gap tor activating the asynchronous 
transfer is obtained during the period after the comple- 
tion of asynchronous transfer and before the time (cycle 
synch) when the next cycle start packet is transmitted. 
[0142] In the cycle #m shown in Fig. 18, the iso- 5 
chronous transfers for three channels and the asynchro- 
nous transfers for two packets 1 and 2 including ack sig- 
nals are executed. After the asynchronous packet 2 is 
Iransferred. it becomes the time (cycle synch) for the 
next cycle fl(m+i; so that the data transfer during the 10 
cycle #m is terminated until this time. 
[01 43] If it becomes the lime (cycle synch) tor the next 
cycle start packet during an asynchronous or iso- 
chronous transfer operation, the transfer operation is 
not intercepted by all means, but the idle period after the *5 
completion of this transfer operation is awaited and then 
the cycle start packet for the next cycle is transmitted. 
More specifically if one cycle continues longer than 125 
MS. the next cycle is shortened correspondingly more 
than the nominal 125 us. 2C 
[0144J Although the period of each cycle can be pro- 
longed or shortened more than the nominal 125 us, the 
isochronous transfer is executed always at each cycle 
in order to preserve the real time transfer, whereas the 
asynchronous transfer is passed if necessary to the next 2$ 
or following cycle when the cycle time is shortened. Con- 
sidering also such delay information, the cycle master 
adjusts time at each node. 

[01 45] Fig 1 9 is a block diagram showing a portion of 
the printer 104 and D-VTR 105 in the network configu- 30 
ration shown in Fig. 1 . The characteristic features of this 
invention will be described with reference to Figs. 19 to 
32. 

[0146] In D-VTR 105 shown in Fig. 19. reference nu- 
meral 3 represents a magnetic tape, reference numeral 35 
4 represents a recording/reproducing head, reference 
numeral 5 represents a reproduction processing unit, 
reference numeral 6 represents a video decoding unit, 
reference numeral 7 represents a D/A converter, refer- 
ence numeral 9 represents an output terminal, refer- *o 
once numeral 10 represents an operation unit, refer- 
ence numeral 11 represents a system controller for 
VTR : reference numeral 1 2 represents a frame memory, 
reference numeral 13 represents a 1394 interface (l/F) 
unit, and reference numeral 14 represents a selector for 4S 
selecting specific data from a plurality type of data In 
Fig. 19. only the reproducing system of D-VTR 105 is 
shown. 

[0147] In the printer 104 shown in Fig. 19, reference 
numeral 1 7 represents a 1 394 interlace (l/F) unit for the so 
printer reference numeral 18 represents an image 
processing unit for rasterizing image data so as to print 
«t at the printer, reference numeral 1 9 represents a mem- 
ory for storing rasterized image data, reference numeral 
20 represents a printer head, reference numeral 21 rep- ss 
resents a driver for driving the printer head 20 and feed- 
ing a print sheet, reference numeral 22 represents an 
operation unit for the printer, reference numeral 23 rep- 



resents a printer controller for controlling the whole op- 
eration of the printei 104, reference numeral 24 repre- 
sents a printer information generation unit tor generating 
printer information such as the operation state, resolu- 
tion, and color/monochrome print performance of the 
printer 104. and reference numeral 2b represents a data 
selector. 

[0148] In D-VTR 105 constructed as above, image da- 
ta recorded on the magnetic tape 3 is read with the re- 
cording/reproducing head 4. and the reproduction 
processing unit 5 converts the read image data into data 
of the reproduction format. Since the read image data 
was recorded after it was encoded by a predetermined 
home use digital video band compression method such 
as DCT (discrete cosine transform) and VLC (variable 
length coding), the decoding unit 7 executes a prede- 
termined decoding process. Alter the image data is con- 
verted into analog signals by the D/A converter 7. it is 
output via the external terminal 9 to an external appara- 
tus. 

[0149] If desired image data and the like is to be trans 
f erred to another node by using a 1 394 serial bus (1394 
cable C), the image data decoded by the decoding unit 
6 is temporarily stored in the frame memory 12. and 
transferred via the data selector 14 to the 1394 i/F unit 
13 and transferred via the 1394 cable C, for example, 
to the printer 104 and PC 103. The data selector 14 
transfers the image data as well as various control data 
from the system controller 11 to the 1394 l/F unit 13 II 
the transferred image data is data to be directly printed 
on the printer 104, Ihe printer 104 receives the image 
data via the 1 394 l/F unit 1 7, whereas if the image data 
is data to be transferred to another node such as PC 
103, the image data is transferred via the 1394 l/F node 
17 to the object node. 

[0150] A reproduction operation or the like of D-VTR 
105 is instructed from the operation jnit 10 In accord- 
ance with an instruction entered from the operation unit 
10 ; the system controller 11 controls Ihe VTR reproduc- 
tion processing unit and other necessary circuits De- 
pending upon an entered instruction, tor example the 
system controller 1 1 supplies a control command to the 
printer 104 to transfer wage data to the printer 104 via 
the data selector 14 T 1394 l/F unit 13. and 1394 cable C 
[0151] Printer data such as printer operation state da- 
ta supplied from the printer 104 via the 1394 cable C 
can be received at the system controller 1 1 via the 1 394 
l/F unit 13 and data selector 14. If the printer data is nol 
necessary for D-VTR 1 05 : it is not supplied to the system 
controller 11 but is transferred to D-VTR 106 via the 
1 394 l/F unit 1 3 and 1 394 cable C ( refer to the connec 
tion state shown in Frg. 1). The printer data may be 
transferred to PC 103 via the 1394 l/F unit 17 and 1394 
cable of the printer 1 04. 

[0152] The data selectors 14 and 25 ot D-VTR *05 
and printer 104 selecl input/output data and discrimi- 
natefy supply the selected data to Droper circuit ele- 
ments. 
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processing block 2614 with the reference signals gen- 
erated by R-Y and B-Y level control reference signal 
generators 2616 and 2617. and a comparison result is 
supplied Irom the signal processing block 2614 to the 
level control circuits 2611 and 2612. With this level con- 5 
trol lor the color signal components, a proper white bal- 
ance can be obtained always. 

[0165] A time for accumulating electric charges cor- 
responding to the amount of light focussed on the image 
pickup plane of CCD 2604 in each cell of CCD 2604, i. 10 
e. : a shutter speed, is controlled by a CCD drive signal 
supplied from the timing generator 2609 to CCD 2604 
via the CCD driver 2606. The timing generator 2609 is 
connected to an l/F unit 2625 of the camera system con- 
troller 2602.. and cont rols the CCD accumulation time in 
accordance with a control command from a CPU 2626. 
The output levels of the iris stop control reference signal 
generator 261 5 and R-Y and B-Y level control reference 
signal generators 2616 and 2617 are also controlled in 
accordance with control signals supplied from the cam- 20 
era system controller 2602 via IF units 2625 and 1618. 
[0166] The camera system controller 2602 of the vid- 
eo camera 2600 can communicate with an external PC 
103 via a 1394 cable C and a 1394 l/F unit 2627. With 
this communications function, it is possible to control the 25 
video camera 2600 externally from PC 103. Namely, in 
accordance with camera control commands from PC 
103, CPU 2626 supplies signals for changing the levels 
of signals to be output from the iris stop control reference 
signal generator 261 5 and R-Y and B-Y level control ref- 30 
erence signal generators 2616 and 1617, to thereby 
change reference values for the iris stop value. R-Y and 
B-Y levels and control the iris stop value, color hue and 
density Irom the external. 

[0167] The reference values of the levels of signals to 3$ 
be output from the iris stop control reference signal gen- 
erator 261 5 and R-Y and B-Y level control reference sig- 
nal generators 2616 and 1617, are stored in a standard 
control data storage area 2621 of a RAM 2629. Usually, 
data in this area 2621 is transferred to a control data *o 
storage area 2623 of a RAM 2630 and then the control 
condition data is supplied to the iris stop control refer- 
ence signal generator 2615. R-Y and B-Y level control 
reference signal generators 2616 and 1617, and timing 
generator 2609, so that a proper photographing condi- <5 
tion can be automatically set. 

[0168] In controlling the video camera 2600 from PC 
1 03. the camera control commands transmitted from PC 
103 to the 1 394 l/F unit 2627 are changed to data suit- 
able for the video camera 2600 by CPU 2626 and then so 
supplied to the digital signal processor 2600 via the l/F 
unit 2625. Data output from the l/F unit 2625 to the digital 
signal processor 2601 is also stored in an adjustment 
control data storage area 2622 of RAM 2629, and read 
by CPU 2626 via the control data storage area 2623 55 
when necessary In this manner, camera control infor- 
mation supplied from PC 1 03 is temporarily stored In the 
video camera 2600 and read when necessary to repeat 
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similar controls. 

[0169] CPU 2626 controls an access to RAMs 2629 
and 2630 via an address assignment unit 2620 and an 
address and R/W assignment unit 2624 When the pho- 
tographing condition set by PC 103 is set. the data in 
the adjustment control data storage area 2622 is written 
in the control data storage area 2623, whereas when 
the standard photographing condition is set : the data in 
the standard control data storage area 2621 is written 
in the control data storage area 2623. 
[0170] A ROM 2628 is preset with control programs 
corresponding to the flow charts shown in Figs. 7 to 10 
and Fig. 13 and the flow chart shown in Fig. 22 to be 
later described. CPU 2626 executes these control pro- 
grams. The control programs corresponding lo flow 
charts shown in Figs. 21 ? 23 : 27 : 29 and 30 to be exe 
cuted by PC 103 and image contents., data and the tike 
shown in Figs 24, 25. 26. 2B. 31 and 32 r respectively 
to be later described may be stored in an unrepresented 
storage medium such as a floppy disk, a hard disk ano 
a CD-ROM and supplied to PC 103 
[0171] When a 1 394 cable C is connected, the video 
camera 2600 and PC 1 03 judge whether a mode setting 
operation is to be performed or not. Specifically on the 
PC 103 side, as shown in Fig. 21, when a routine starts 
at Step S501 , it is checked at Step S502 whether a 1 394 
cable C is connected. This check is performed by de- 
tecting an occurrence of a bus reset. 
[01 72] If a bus reset does not occur the routine stands 
by without performing any operation, whereas if there is 
an occurrence of a bus reset, it is judged at Step S503 
whether the video camera 2600 is connected to the 
1394 cable C. This judgement whether the video cam- 
era 2600 is connected or not. is performed lor example 
by checking the 64-bit address read from the address 
space of the 1394 serial bus of the video camera 2600. 
[01 73] If it is judged at Step S503 that the video cam- 
era 2600 to be controlled is not connected; the routine 
returns to Step S502. If it is judged that the video camera 
2600 lo be controlled is connected, v. is judged at Step 
S504 whether the video camera 2600 is ready for re 
ception of a mode setting command Irom PC 103. This 
ready state for reception of the mode setting command 
corresponds to a manual setting mode or the like, as 
different Irom a tape reproduction node of the video 
camera 2600. i.e., a camera mode, ana other various 
auto modes. 

[0174] If not in the ''eady state for reception of the 
mode setting command, the routins returns to Step 
S503 whereas it is checked whether the video camera 
2600 to be controlled is still connected, to thereafter fol 
low Step S504. If it is judged at Step S504 that the video 
camera 2600 is ready .'or reception cf the rnode setting 
command ; a mode seuing program ts activated and a 
mode setting command is supplied from PC 103 to re- 
motely control the video camera 2600. 
[0175] On the video camera 2600 side, as shown ip 
the flow chart of Fig 22 : when a routine starts at Slep 
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S506, an ordinary camera operation starts at Step S507. 
The ordinary camera operation is performed under the 
conditions that the standard control data in the standard 
control data storage area 2621 is written in the control 
data storage area 2623 shown in Fig. 20. s 
[0176] While the ordinary camera operation is per- 
formed. CPU 2626 always monitors at Step S508 
whether a 1 394 cable C is connected. As a method of 
detecting a connection of the 1 394 cable C. for example., 
a change in the bias voltage at the port is detected. If it io 
is not judged at Step S508 that a 1 394 cable C was con- 
nected, the routine returns to Step S507, whereas if it is 
judged that a 1 394 cable C was connected, at Step S509 
the routine stands by until the bus reset is completed, 
and at Step S5 10 it is checked whether the connection is 
partner is PC 103. This check is performed for example 
by checking the 64 -bit address read from the address 
space of the 1 394 serial bus of the video camera, similar 
to that described with the PC 103 side operation. 
[0177] If the connection partner is PC 103, it is 20 
checked at Step S511 whether the PC 103 side operates 
the mode setting program. This check is performed for 
example by reading information of the application layer 
shown in Fig 3 or confirming Async data transferred be- 
tween PC 103 and video camera, tf it is confirmed at 2S 
Step S51 2 that the PC 103 side operates the mode set- 
ting program, the routine advances to Step S512 
whereat the control reference value and shutter speed 
are changed and the contents in the control data storage 
area 2623 are rewritten in accordance with the com- 30 
mand from PC 103 : to thereby perform the mode setting 
operation of the video camera 2600 
[0178] The vdeo camera 2600 side judges whether 
the mode setting operation is executed in accordance 
with a command from PC 103 : white the video camera 35 
2600 sequentially executes each of judgement Steps 
S50S to S511 If any one of the judgement Steps is not 
satisfied, the ordinary camera operation continues to be 
executed without following the command from PC 103. 
[0179] When the video camera 2600 executes the to 
mode setting operation in accordance with the com- 
mand from PC 1 03, it is necessary for PC 1 03 to execute 
the mode setting program as described above. Fig. 23 
is a flow chart illustrating the outline of a mode setting 
program (corresponding to Step S505 in Fig. 21) to be *s 
executed by PC 103 

[0180] First at Step S5051 the type of a setting mode 
selected upon operation of an unrepresented mouse or 
keyboard is judged. In accordance with the selected set- 
ting mode, a program corresponding to one of a photo- so 
graphic condition setting mode at Step S5052. a stand- 
ard setting mode at Step S5053 and a photographing 
image confirmation and condition setting mode at Step 
S5054 is executed. 

[0161] The details of the photographic condition set- ss 
ting mode at Step S5052, standard setting mode at Step 
S5053 and photographing image confirmation and con- 
dition setting mode at Step S5054 will be given in this 



order. Standard Setting Mode 

[0182] In the standard setting mode, the contents of 
various photographing conditions for the video camera 
2600 are stored in advance in PC 103, and when a typ- 
ical photographing condition is selected by PC 103 ; the 
video camera 2600 is set so as to match the selected 
photographing condition by PC 103 
[0183] When the standard setting mode is selected, 
a screen 601 shown in Fig. 24 is displayed on the mon- 
itor of PC 103. Several photographing scenes are dis- 
played on the screen 601 which are difficuli to be taken 
with a good image quality by using general automatic 
setting of the video camera 2600. If an evening sun pho 
tographing mode is selected with a mouse or the like, a 
display is changed to a screen 602 shown in Fig. 25. 
Displayed on this screen 602 are an example 603 of a 
photographed image of an evening sun, an explanation 
604 of the evening sun photographing mode, a mode 
setting conformation message 605. and a camera set- 
ting button 606. 

[0184] It is usual that setting sun is to be photo 
graphed reddish. However, with general automatic sel- 
ling of the video camera 2600, the auto white balance 
function operates to suppress red color components 
and make whitish as much as possible. Therefore, a 
photographed image is less reddish and a good image 
like an evening sun cannot be photographed 
[01 85] When the evening sun photographing mode is 
selected in the standard setting mode, for example, the 
levels of signals to be output from the R-Y and B-Y level 
controf reference signal generators 2616 and 2617 
shown in Fig. 20 are changed to the values preset in PC 
103, so that an image emphasizing red is output from 
the video camera 2600. At the same time, m order not 
to make CCD 2600 saturated, a proper preset shutter 
speed and iris stop value are supplied from PC 103 lo 
the video camera so that an evening sun can be taken 
more clearly. When an operator of PC 103 clicks the 
camera setting button 606 shown in Fig. 25 : the above- 
described preset values are transferred from PC 103 to 
the video camera 2600 which m turn sets its values in 
accordance with the supplied preset values and stores 
the supplied preset values. 

[0186] In the above description, although the white 
balance, shutter speed and iris slop value are used as 
the camera setting conditions for the evening sun pho- 
tographing mode, other parameters such as those enu- 
merated in Fig. 26 may be supplied from PC 103 Fot 
example, in a wedding reception photographing mode 
(refer to Fig. 24) : in order lo prevent tie faces of a bride 
and bridegroom from becoming whitish. PC I03controte 
the iris stop 2603 to be stopped down more or less. 
[0187] In a Irving thing observation (closeup) mode 
(refer to Fig. 24). PC 103 can control to shorten a focai 
length and provide an optical condition allowing macro 
photographing. In a ski ground mode (refer to Fig. 24). 
in order to avoid light diffraction to oo caused Dy an ex- 
cessive stop down of the iris stop 2603 under high illu- 
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minance, PC 103 can control to suppress the iris stop 
amount to a predetermined value and set a high shutter 
speed, tn a night view photographing mode (reter to Fig. 
24), in order to photograph a good color of neon lights, 
PC 1 03 can control to set proper values of the iris stop : 5 
shutter speed and white balance. Photographing Con- 
dition Setting Mode 

[0188] Fig. 27 is a flow chart illustrating the process 
of the photographing condition setting mode (Step 
S5052inFig. 23) to be executed by PC 103. Astheproc- io 
ess of the photographing condition setting mode starts, 
a mode selection screen simitar to that shown in Fig. 24 
is displayed on the monitor of PC 103. and an operator 
selects a desired scene. PC 103 stands by unlit the op- 
erator selects a mode of a desired photographing scene 
(Step S521). After the scene mode is selected, the 
standard camera setting condition of the selected scene 
mode is read from the memory of PC 103. Assuming 
that the operator selects the evening sun photographing 
mode, the standard camera setting condition read at 20 
Step S522 is the same as that selected in the standard 
setting mode described previously. 
[0189J Next, at Step S523 a screen 2401 shown in 
Fig. 28 is displayed on the monitor of PC 103. Displayed 
on this screen 2401 shown in Fig. 28 are a mode expta- & 
nation 2402. an example 2409 of a photographed 
evening sun. a hue adjustment tab 2403. a color density 
tab 2404. an iris stop value adjustment tab and iris stop 
value display 2405, a shutter speed adjustment tab and 
shutter speed display 2406 ; a next operation explana- 30 
tion 2407 , and a camera setting button 2408. 
[01 90] In the photographing condition setting process 
at Step S524, the operator moves each adjustment tab 
with a mouse or the like to change the standard setting 
state of the video camera 2600 in accordance with a per- 35 
sonal preference. Fig. 29 is a flow chart illustrating the 
details of the photographing setting process at Step 
S524 shown in Fig. 27. 

[0191] As the process starts at Step S524 shown in 
Rg. 27. it is checked at Step S5241 shown in Fig. 29 *o 
which item the operator intends to change. More specif- 
ically., since each tab displayed at the cursor position of 
the mouse is operated upon, a coincidence between the 
cursor position of the mouse and the display position of 
each lab is detected. For example, if the mouse cursor 45 
on the hue adjustment tab 2403 is moved to the left while 
the light button of the mouse is clicked, the setting con- 
tents are changed at Step S5242 to emphasize red 
color, and at the same time the tab display is moved to 
the left as the mouse cursor moves. so 
[0192] Similar adjustment and setting contents 
cnange are performed at Steps S5243. S5244 and 
S5245 respectively tor color density, iris stop value and 
shutter speed. It is checked at Step S5246 whether the 
camera setting button 2408 shown in Fig. 28 is clicked. 55 
II not., the routine returns to Step S5241 to accept the 
next adjustment. If the camera setting button 2408 is 
clicked, this routine is terminated. 
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[0193] As a series of adjustment operations is per- 
formed, the hue, coloi density, screen brightness and 
the like of the photographed example 2409 on the 
screen 2401 shown in Fig. 28 may be changed with n 
position of each tab to show an image to the operator. 
In this case, the operator can set the photographing con- 
ditions more conveniently and easily. 
[0194] After the photographing conditions are set in 
the manner described above, the camera setting condi- 
tions are rewritten in PC 1 03 at Step S525 shown in Fig. 
27. Next, at Step S526 PC 103 transfers the above-de- 
scribed various setting values to the video camera 2600 
which rewrites the camera setting conditions on the vid- 
eo camera 2600 side PC 103 checks at Step S527 
whether the setting process on the video camera 2600 
side is completed. If not, the routine returns to Step 
S526, whereas if completed, the routine is terminated. 
[0195] As above, since the operator can adjust and 
change the standard setting of each photographing 
mode, the setting state of the video camera 2600 match- 
ing the operator's preference can be remotely supplied 
from PC 103. 

Photographing Image Confirmation and Condition 
Setting Mode 

[0196] Fig. 30 is a flow chart illustrating the details ol 
the process of the photographing image confirmation 
and condition setting mode at Step S5054 shown in Fig. 
23. As the process of the photographing image confir- 
mation and condition setting mode starts, a screen sim- 
ilar to that shown in Fig. 24 is displayed on the monitor 
of PC 103. The operator selects a desired photograph- 
ing scene. PC 103 stands by at Step S541 until the op- 
erator selects the photographing scene. After the scone 
mode is selected, at Step S542 the standard camera 
setting condition of the selected scene mode is read 
from the memory of PC 103. Assuming that the operator 
selects the evening sun photographing mode, the stand- 
ard camera setting condition read at Step S542 is the 
same as that selected in the standard setting mode de- 
scribed previously. 

[0197] Next, at Step S543 a screen 2501 shown in 
Fig. 31 is displayed on the monitor of ^C 103. Displayed 
on this screen 2501 shown in Fig. 31 are a mode expla- 
nation 2502. an image loading display 2504. a next op- 
eration explanation 2503, and a camera image loading 
button 2505. In accordance with the display on the 
screen 2501 . the operator searches and selects a prop- 
er sample image of a photographed evening sun, while 
reproducing a tape (not shown) of the video earners 
2600. The searched and selected sample image is load- 
ed in PC 103 at Step S544 when the camera loading 
button 2505 is clicked. Since it takes some time to load 
the reproduced image from the video camera, whether 
the image loading is completed is monitored at Step 
S545. II completed, the screen 2506 shown in Fig. 32 is 
displayed at Step S546. 
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[0198] Displayed on this screen 2506 are a mode ex- 
planation 2502, an image (i.e., an actually photo- 
graphed evening sun image) 2507 loaded at Step S544 : 
a hue adjustment tab 2403, a color density tab 2404, an 
iris stop value adjustment tab and iris stop value display 5 
2405, a shutter speed adjustment tab and shutter speed 
display 2406. a next operation explanation 2407, and a 
camera setting button 2408. 

[01 99] In the photographing condition setting process 
at Step S547, the operator moves each adjustment tab io 
with a mouse or the like to change the standard setting 
state ot the video camera 2600 in accordance with a per- 
sonal preference. 

[0200] As a series of adjustment operations is per- 
formed, the hue, color densily. screen brightness and is 
the like of the photographed example 2409 on the 
screen 2401 shown in Fig. 28 may be changed with a 
position o1 each tab to show an image to the operator. 
In this case, the operator can set the photographing con- 
ditions more conveniently and easily. 20 
[0201] After the photographing conditions are set in 
the manner described above, the camera setting condi- 
honsare rewritten in PC 103 at Step S548. This process 
becomes necessary when an image is again photo- 
graphed under the photographing condition set at Step 25 
S547 and this photographing condition is desired to be 
changed again 

[0202] Next, at Step S549 PC 103 translers the 
above -described various setting values to the video 
camera 2600 which rewrites the camera setting condi- 30 
lions on the video camera 2600 side. PC 103 checks at 
Step S550 whether the setting process on the video 
camera 2600 side is completed. If not, the routine re- 
turns to Step S549, whereas it completed, the routine is 
terminated. 35 
[0203] As above, since the operator can adjust and 
change the standard setting of each photographing 
mode, by confirming the actually photographed Image, 
the setting state of Ihe video camera 2600 matching the 
operator's preference can be remotely supplied from PC *o 
103. 

[0204] As described above, according to the embod- 
iment, the control contents heretofore fixedly set in a vid- 
eo camera can be changed remotely from PC 103. 
Since various camera control conditions for various sub- 45 
jects are stored in PC 1 03 without storing a large amount 
of control inlormation in a video camera, PC 1 03 can set 
the video camera control condition matching a subject 
io be photographed An operator of PC 103 can adjust 
the video camera control condition preset in PC 103 to so 
provide the video camera control condition matching the 
operator's preference. If the actually photographed im- 
age is loaded in PC 103 when the operator adjusts the 
video camera control condition, an image to be photo- 
graphed after adjustment can be simulated beforehand S5 
on PC 103 
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Modification 

[0205] The invention is not limited only to the above 
embodiment. For example, control data such as an iris 
stop value, shutter speed and white balance stored in 
PC for a specific photographing condition such as a 
night scene may be automatically transmitted to a video 
camera when a connection to the video camera is de- 
tected. The invention is also applicable to a video cam* 
era for photographing still images in addition to a video 
camera lor photographing moving images. 
[0206] If an image pickup apparatus and a printer arc 
connected by a 1 394 cable, a photographed image (re- 
produced image) having a definition corresponding to 
the printer performance (such as a resolution, print 
speed and full color/mono color) may be automatically 
transmitted to the printer by detecting the printer per- 
formance, or the photographed image may be automat 
icaity transmitted at a transmission speed matching the 
printer performance to print it out. In 'his case., informa- 
tion of the printer performance read from the printer in- 
formation generation unit 24 may be positively transmit- 
ted from the printer to the image pickup apparatus or it 
may be transmitted from the printer in response to an 
inquiry from the image pickup apparatus. 
[0207] As described so far, according to the invention 
an image pickup control apparatus for controlling an im- 
age pickup apparatus via a data communications inter- 
face unit, comprises: storage means for storing control 
data for controlling the image pickup apparatus: connec- 
tion detecting means for detecting a connection to the 
image pickup apparatus via the data communications 
interface unit; and transmission control means for trans- 
mitting the control data stored in the storage means to 
the image pickup apparatus when the connection de- 
tecting means detects a connection to the image pickup 
apparatus. Accordingly, the image pickup apparatus 
can be remotely and reliably controlled from another ap- 
paratus. 

[0208] Many widely different embodiments of the 
present invention may be constructed without departing 
from the spirit and scope of the present invention it 
should be understood that the present invention is not 
limited to the specific embodiments described in the 
specification, except as defined in the appended claims 

Claims 

1. An image pickup control apparatus for controlling 
an image pickup apparatus via a data communica- 
tions interface unit, comprising: 

storage means for storing control data for con- 
trolling the image pickup apparatus; 
connection detecting means for detecting a 
connection to the image pickup apparatus via 
the data communications interface unit, and 
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transmission control means lor transmitting the 
control data stored in said storage means to the 
image pickup apparatus when said connection 
delecting means detects a connection to the 
image pickup apparatus. 5 

2. An image pickup control apparatus according to 
claim 1 , wherein said storage means stores the con- 
trol data for controlling a stop, a hue, a color density 
and a shutter speed. ■<> 

3. An tmage pickup control apparatus according to 
claim t. further comprising reception detecting 
means lor detecting a control reception state ol the 
image pickup apparatus, wherein said transmission '5 
control means transmits the control data stored in 
said storage means to the image pickup apparatus 
when said connection detecting means detects a 
connection to the image pickup apparatus and 
when said reception detecting means detects a 20 
control reception state of the image pickup appara- 
tus. 

4. An image pickup control apparatus according to 
claim 1 S wherein the image pickup apparatus has 2s 
storage means for storing the control data transmit- 
ted from said transmission control means as current 
control data. 

5. An image pickup control apparatus according to 30 
claim 1 , wherein said storage means stores the con* 

trol data for each of a plurality of photographing con- 
ditions, the image pickup control apparatus further 
comprises guide means for guiding to select a de- 
sired photographing condition by displaying a plu- & 
rality of photographing conditions stored in said 
storage means, wherein said transmission control 
means transmits the control data corresponding to 
the desired photographing condition selected by 
being guided by said guide means. *o 

6. An image pickup control apparatus according to 
claim 5, wherein the photographing condition is 
based upon an environment and photographing 
state of a subject, the environment and photograph- <5 
ing state including evening photographing, wedding 
reception photographing : closeup photographing, 

ski ground photographing, night scene photograph- 
ing and other photographing. 

50 

7. An image pickup control apparatus according to 
claim 5, further comprising display control means 
lor displaying a model image corresponding to the 
control data for the desired photographing condition 
selected by being guided by said guide means. ss 

8. An image pickup control apparatus according to 
claim 7. lurther comprising change means lor 



changing the control data coriesponding tc tho 
model image by referring to the model image dis- 
played by said display control means, wherein said 
transmission control means transmits the control 
data changed by said change means to the image 
pickup apparatus 

9. An image pickup control apparatus according to 
claim 8, wherein said display control means dis- 
plays the model image corresponding to the control 
data changed by said change means. 

10. An image pickup control apparatus according to 
claim 8, further comprising rewrite means tor 
changing the control data stored in said storage 
means to the control data changed by said change 
means. 

11. An image pickup control apparatus according to 
claim 5, further comprising return instruction means 
for transmitting the control data corresponding tc 
the desired photographing condition selected by 
being guided by said guide means and instructing 
the image pickup apparatus to return a photo- 
graphed image corresponding to the control data. 

12. An image pickup control apparatus according to 
claim 11. lurther comprising display control means 
tor displaying the photographed image returned 
from the image pickup apparatus in response to an 
instruction by said return instruction means. 

13. An image pickup control apparatus according to 
claim 12 ; further comprising change means foi 
changing the control data corresponding to the pho- 
tographed image by referring to the photographed 
image displayed oy said display control means, 
wherein said transmission control means transmits 
the control data changed by saic change means to 
the image pickup apparatus. 

14. An image pickup control apparatus according to 
claim 8, wherein said return instruction means 
transmits the control data changed by said change 
means and transmitted by said transmission control 
means to the image pickup apparatus and instructs 
the image pickup apparatus to return the photo- 
graphed image corresponding to the changed con- 
trol data. 

15. An image pickup control apparatus for a system in 
which an image pickup apparatus and a printer arc 
connected via datf> communications interface units, 
the image pickup control apparatus comprising: 

detecting means for detecting a print perform- 
ance ot the printer when a detection between 
the image pickup apparatus and the pnntei is 
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detected., and 

transmission control means for transmitting a 
photographed image from the image pickup ap- 
paratus to the printer, the photographed image 
having a definition corresponding to the pnnter 
performance detected by said detecting 
means 

16. An image pickup control apparatus according to 
claim 1 . wherein the data communications interface 
unit is a general digital interface unit. 

17. An image pickup control apparatus according to 
claim 15 : wherein the data communications inter- 
face unit is a general digital interface unit. 

18. An image pickup control apparatus according to 
claim 1 . wherein the data communications interface 
unit conforms with an IEEE 1394 interface bus. 

19. An image pickup control apparatus according to 
claim 15 wherein the data communications inter- 
face unit conforms with an IEEE 1 394 interface bus. 
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said transmission control step as current control da- 
ta. 

24. An image pickup control method according to claim 
20, wherein said storage step stores the control da 
ta for each of a plurality of photographing condi- 
tions, the image pickup control apparatus further 
comprises a guide step of guiding to select a de- 
sired photographing condition by displaying a plu- 
rality of photographing conditions stored at said 
storage step, and said transmission control step 
transmits the control data corresponding to the de- 
sired photographing condition selected by being 
guided at said guide step. 

25. An image pickup control method according to claim 
24. wherein the photographing condition is based 
upon an environment and photographing state of a 
subject, the environment and photographing state 
including evening photographing, wedding recep- 
tion photographing, cioseup photographing, ski 
ground photographing, night scene photographing 
and other photographing. 



20. An image pickup control method for controlling an 
image pickup apparatus via a data communications 
interface unit, comprising: 

a storage step of storing control data for con- 
trolling the image pickup apparatus: 
a connection detecting step of detecting a con- 
nection to the image pickup apparatus via the 
data communications interface unit; and 
a transmission control step of transmitting the 
control data stored at said storage step to the 
image pickup apparatus when said connection 
detecting step detects a connection to the im- 
age oickup apparatus. 

21 . An image pickup control method according to claim 
20. wherein sad storage step stores the control da- 
ta for controlling a stop, a hue, a color density and 
a shutter speed. 

22. An image pickup method apparatus according to 
claim 20 : further comprising a reception detecting 
step of detecting a control reception state of the im- 
age pickup apparatus, wherein said transmission 
control step transmits the control data stored at said 
storage step to the image pickup apparatus when 
said connection detecting step detects a connection 
to the image pickup apparatus and when said re- 
ception detecting step detects a control reception 
state of the image pickup apparatus. 

23. An image pickup control method according to claim 
20. where in the image pickup apparatus has a stor- 
age step of storing the control data transmitted at 



2S 26. An image pickup control method according to claim 
24, further comprising a display control step of dis- 
playing a model image corresponding to the control 
data for the desired photographing condition select- 
ed by being guided by said guide step 
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27. An image pickup control method according to claim 

26, further comprising a change step of changing 
the control data corresponding to the model image 
by referring to the model image displayed at said 
c5splay control step, wherein said transmission con- 
trol step transmits the control daia changed at said 
change step to the image pickup apparatus. 

2a An image pickup control method according to claim 

27, wherein said display control step displays the 
model image corresponding to the control data 
changed at said change step. 

29. An image pickup control method according to claim 
27, further comprising a rewrfte step of changing the 
control data stored at said storage step to the con- 
trol data changed at said change step. 

3a An image pickup control method according to clarrr. 
24 : further comprising a return instruction step of 
transmitting the control data corresponding to the 
desired photographing condition selected by being 
guided at said guide step and instructing the image 
pickup apparatus -to return a photographed image 
corresponding to the control data 

31. An image pickup control method according to claim 
30. further comprising a display control step of dis- 
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playing the photographed image returned from the 
image pickup apparatus in response to an instruc- 
tion by said return instruction step. 

32. An image pickup control method according to claim 5 
31 further comprising a change step of changing 
the control data corresponding to the photographed 
image by referring to the photographed image dis- 
played at said display control step, wherein said 
transmission control step transmits the control data *o 
changed at said change step to the image pickup 
apparatus 

33. An image pickup control method according to claim 

27. wherein said return instruction step transmits '5 
the control data changed at said change step and 
transmitted at said transmission control step to the 
image pickup apparatus and instructs the image 
pickup apparatus to return the photographed image 
corresponding to the changed control data. 20 

34. An image pickup control method for a system in 
which an image pickup apparatus and a printer are 
connected via data communications interface units.. 

the image pickup control method comprising: 25 

a detecting step of detecting a print perform- 
ance of the printer when a detection between 
the image pickup apparatus and the printer is 
detected: and 30 
a transmission control step of transmitting a 
photographed image from the image pickup ap- 
paratus to the printer the photographed image 
having a definition corresponding to the printer 
performance detected at said detecting step. 3B 

35. An image pickup control method according to claim 
20. wherein the data communications interface unit 
is a general digital interface unit. 

4C 

36. An image pickup control method according to claim 
34, wherein the data communications interface unit 
is a general digital interface unit. 

37. An image pickup control method according to claim 4$ 
20 wherein the data communications interface unit 
conforms with an IEEE 1394 interface bus 

38. An image pickup control method according to claim 

34 wherein the data communications interface unit so 
conforms with an IEEE 1394 interface bus. 

39. An image pickup control system tor controlling an 
image pickup apparatus via a data communications 
interlace unit, comprising: 55 

storage means for storing control data for con- 
trolling the image pickup apparatus; 
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connection detecting means tor delecting a 
connection to the image pickup apparatus via 
the data communications interface unit: and 
transmission control means *or transmitting the 
control data stored in said storage means to the 
image pickup apparatus when said connection 
detecting means detects a connection to the 
image pickup apparatus. 

40. An image pickup control system according to claim 
39, wherein said storage means stores the contro' 
data lor controlling a slop, a nue. a color density 
and a shutter speed. 

41. An image pickup control system according to claim 
39 ; further comprising reception detecting means 
for detecting a control reception state of the image 
pickup apparatus, wherein said transmission con 
trol means transmits the control data stored in saio 
storage means to the image pickup apparatus when 
said connection detecting means detects a connec- 
tion to the image pickup apparatus and when said 
reception detecting means detects a control recep- 
tion state of the image pickup apparatus 

42. An image pickup control system according to claim 
39, wherein the image pickup apparatus has stor- 
age means tor storing the control data transmitted 
from said transmission control means as current 
control data. 

43. An image pickup control system according to claim 
39, wherein said storage means stores the control 
data for each of a plurality of photographing condi- 
tions, the image pickup control apparatus further 
comprises guide means for guiding to select a de- 
sired photographing condition by displaying a plu- 
rality of photographing conditions stored in said 
storage means, and said transmission control 
means transmits the control data corresponding to 
the desired photographing condition selected by 
being guided by said guide means. 

44. An image pickup control system according to claim 
43, wherein the photographing condition is based 
upon an environment and photographing state ol a 
subject, the environment and photographing state 
including evening photograph rig, wedding recep- 
tion photographing, closeup photographing, ski 
ground photographing, night scene photographing 
and other photographing. 

45. An image pickup control system according to claim 
43, further comprising display control means lor dis 
playing a model image corresponding to the control 
data lor the desired photographing condition select- 
ed by being guided by said guide means 
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46. An image pickup control system according to claim 

45 further comprising change means for changing 
the control data corresponding to the model image 
by referring to the model image displayed by said 
display control means, wherein said transmission 5 
control means transmits the control data changed 

by said change means to the image pickup appara- 
tus. 

47. An image pickup control system according to claim *0 
46 : wherein said display control means displays the 
model image corresponding to the control data 
changed by said change means. 

48. An image pickup control system according to claim 

46 further comprising rewrite means for changing 
Ihe control data stored in said storage means to the 
control data changed by said change means. 

49. An image pickup control system according to claim 20 
43. further comprising return instruction means for 
transmitting the control data corresponding to the 
desired photographing condition selected by being 
guided by said guide means and instructing the im- 
age pickup apparatus to return a photographed im- 25 
age corresponding to the control data. 

50. An image pickup control system according to claim 
49. further comprising display control means for dis- 
playing the photographed image returned from the so 
image pickup apparatus in response to an instruc- 
tion by said return instruction means 

51. An image pickup control system according to claim 

50 : further comprising change means for changing 35 
the control data corresponding to the photographed 
image by referring to the photographed image dis- 
played by said display control means, wherein said 
transmission control means transmits the control 
data changed by said change means to the image 40 
pickup apparatus. 

52. An image pickup control system according to claim 
46. wherein said return instruction means transmits 
the control data changed by said change means 
and transmitted by said transmission control means 
to the image pickup apparatus and instructs the im- 
age pickup apparatus to return the photographed 
image corresponding to the changed control data. 

53. An image pickup control system in which an image 
pickup apparatus and a printer are connected via 
data communications interface units : the image 
pickup control system comprising: 

detecting means for detecting a print perform- 
ance of the printer when a detection between 
the image pickup apparatus and the printer is 



detected; ano 

transmission control means for transmitting a 
photographed image from the image pickup ap- 
paratus to the printer, the photographed image 
having a definition corresponding to the printer 
performance detected by said detecting 
means. 

54. An image pickup control system according to claim 
39. wherein the data communications interface unit 
is a general digital interlace unit 



55. An image pickup control system according to claim 
53. wherein the data communications interface unit 

75 is a general digitai interface unit 

56. An image pickup control system according lo ctaim 
39. wherein the data communications interface unit 
conforms with an IEEE 1394 interface bus 
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57. An image pickup control system according to claim 
53, wherein the data communications interface unit 
conforms with an IEEE 1394 interface bus. 

58. A storage medium storing a control program tor 
controlling an image pickup apparatus via a data 
communications interface unit, the program com- 
prising 

a storage routine of storing control data for con- 
trolling the image pickup apparatus: 
a connection detecting routine of detecting a 
connection to the image pickup apparatus via 
the data communications interface unit; and 
a transmission control routine of transmitting 
the control data stored at said storage routine 
to the image pickup apparatus when said con- 
nection detecting routine detects a connection 
to the image pickup apparatus. 

59. A storage medium according to claim 58. wherem 
- said storage routine stores the control data for con- 
trolling a stop, a hue. a color density and a snutter 
speed 

60. A storage medium according to claim 58, further 
comprising a reception detecting routine of detect- 
ing a control reception state of the image pickup ap- 
paratus, wherein said transmission control routine 
transmits the control data stored at said storage 
routine to the image pickup apparatus when said 
connection detecting routine detects a connection 
to the image pickup apparatus and when said re- 
ception detecting routine detects a control reception 
state of the image pickup apparatus. 

61. A storage medium according to csaim 58 : wherein 
the image pickup apparatus has a storage routine 
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of storing the control data transmitted at said trans- 
mission control routine as current control data. 

62. A storage medium according to claim 58, wherein 
said storage routine stores the control data for each s 
of a plurality of photographing conditions, the image 
pickup control apparatus further comprises a guide 
routine of guiding to select a desired photographing 
condition by displaying a plurality ol photographing 
conditions stored at said storage routine, and said io 
transmission control routine transmits the control 
data corresponding to the desired photographing 
condition selected by being guided at said guide 
routine 

15 

63. A storage medium according to claim 62, wherein 
the photographing condition is based upon an en- 
vironment and photographing state of a subject the 
environment and photographing state including 
evening photographing, wedding reception photo- 20 
graphing, closeup photographing, ski ground pho- 
tographing, night scene photographing and other 
photographing. 

64. A storage medium according to claim 62, further 2B 
comprising a display control routine of displaying a 
model image corresponding to the control data for 

the desired photographing condition selected by 
being guided by said guide routine. 

30 

65. A storage medium according to claim 64, further 
comprising a change routine of changing the control 
data corresponding to the model image by referring 
lo the model image displayed at said display control 
routing wherein said transmission control routine 3s 
transmits the control data changed at said change 
routine to the image pickup apparatus. 

66. A storage medium according to claim 65. wherein 
said display control routine displays the model inv 40 
age corresponding to the control data changed at 
said change routine 

67. A storage medium according to claim 65, further 
comprising a rewrite routine of changing the control 4s 
data stored at said storage routine to the control da- 
ta changed at said change routine. 

68. A storage medium according to claim 62, further 
comprising a return instruction routine of transmit- so 
ting the control data corresponding to the desired 
photographing condition selected by being guided 

at said guide routine and instructing the image pick- 
up apparatus to return a photographed image cor- 
responding to the control data. ss 

69. A storage medium according to claim 68, further 
comprising display control routine of displaying the 



photographed image returned from the image pick- 
up apparatus in response to an instruction by saio 
return instruction routine. 

70. A storage medium according to claim 69. further 
comprising change routine of changing the control 
data corresponding lo the photographed image oy 
referring to the photographed image displayed at 
said display control routine, wherein said transmis- 
sion control routine transmits the control data 
changed at said change routine to the image pickup 
apparatus. 

71. A storage medium according to claim 65, wherein 
said return instruction routine transmits the control 
data changed at said change routine and transmit- 
ted at said transmission control routine to the image 
pickup apparatus and instructs the image pickup 
apparatus to return the photographed image corre- 
sponding to the changed control data 

72. A storage medium storing a control program for 
controlling an image pickup apparatus in which the 
image pickup apparatus and a printer are connect- 
ed via data communications interface units, the 
control program comprising 

a detecting routine of detecting a print perform- 
ance of the printer when a detection between 
the image picKup apparatus and the printer is 
detected; and 

a transmission control routine of transmitting a 
photographed image from the image pickup ap- 
paratus to the printer, the photographed image 
having a definition corresponding to the printer 
performance detected at said detecting routine 

73. A storage medium according to claim 58. wherein 
the data communications interface unit is a general 
digital interface urit 

74. A storage medium according to claim 72. wherein 
the data communications interface unit is a general 
digital interface urit 

75. A storage medium according to claim 58. wherein 
the data communications interface unit conforms 
with an IEEE 139* interface bus. 

76. A storage medium according to claim 72. wherein 
the data communications interface unit conforms 
with an IEEE 1394 interface bus. 

77. An image pickup control apparatus for controlling 
an image pickup apparatus via a data communica 
tions interface unit., comprising 

storage means for storing a plurality set of con- 
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trol data corresponding to a plurality of photo- plays the model image corresponding to the contro 

graphing modes, the control data controlling data changed by said change means, 

the image pickup apparatus; 
connection detecting means for detecting a 
connection of the image pickup apparatus via 5 
the data communication interface unit; and 
transmission control means for transmitting the 
control data stored in said storage means to the 
image pickup apparatus when a connection to 
the image pickup apparatus is detected by said 
connection detecting means and it it is judged 
that the image pickup apparatus is in a control- 
lable state. 

78. An image pickup control apparatus according to 1S 
claim 77. wherein said storage means stores the 
control data corresponding to the photographing 
mode for controlling a stop, a hue a color density 
and a shutter speed. 

20 

79. An image pickup control apparatus according to 
claim 77. further comprising control means for con- 
trolling to allow the control data to control the image 
pickup apparatus when the image pickup apparatus 

is in a manual setting mode, wherein said transmis- 25 
sion control means transmits the control data stored 
in said storage means to the image pickup appara- 
tus when said connection detecting means detects 
a connection to the image pickup apparatus and 
when the image pickup apparatus is controllable. so 

80. An image pickup control apparatus according to 
claim 77 ? wherein the photographing mode is based 
upon an environment and photographing state of a 
subject, the environment and photographing state 35 
including evening photographing, wedding recep- 
tion photographing, close up photographing, ski 
ground photographing, night scene photographing 
and other photographing. 



40 



81. An image pickup control apparatus according to 
claim 79. wherein said control means further com- 
prises display control means for displaying a model 
image corresponding to the control data for a se- 
lected photographing mode, when the control data 
is set in accordance with the photographing mode. 

82. An image pickup control apparatus according to 
claim 81 , further comprising change means for 
changing the control data corresponding to the 
model image by referring to the model image dis- 
played by said display control means, wherein said 
transmission contro! means transmits the control 
data changed by said change means to the image 
pickup apparatus. 

83. An image pickup control apparatus according to 
claim 82. wherein said display control means dis- 
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